In this paper, a method of percentage variance was used to identify the cycle in sunspot numbers given the assumption that the cycle is not known a priori. The idea here was to estimate the percentage of the variance accounted for by each of the set of the different sinusoids using Fourier coefficients of the original time series . Remarkably, the 10 th harmonic explains the greatest percentage of the overall variance that corresponds to the highest amplitude with a dominant cycle of years.
INTRODUCTION
The sunspot series arises from the fact if one looks at the surface of the sun; it will usually contain dark spots which are areas of relatively coolness. In 1610, shortly after viewing the sun with his new telescope, Galileo made the first European observations of sunspots. Continuous daily observations started at the Zurich Observatory in 1849 and earlier observations have been used to extend the records back to 1610 (Hathaway, 2010) . Since the mid eighteen century, an observatory in Switzerland has been recording monthly, a measure of the number of sunspots, for reasons of their own and presumably at considerable risk to the austronomer's eyesight, thus providing one of the longest time series available for analysis (Granger, 1989) . The fact that the sunspot measure reaches a peak roughly every eleven years for reasons that are still not completely understood, leads to a cycle in the data. Being cyclic, Granger (1989) proposed a model for such series to be of the form:
Where is a white noise series and the first term is a purely periodic component with amplitude and frequency and is the phase value. However, when such models were fitted to the series, a worth while fit was usually obtained, but the estimated residuals were frequently observed to still be too smooth to be white noise. Rogers and Richards (2004) , analysed archival data on sunspot numbers and sunspot areas to derive the solar activity cycles based on these variables. From their work, there were able to identify 11-year Schwabe cycle, Hale cycle, Gleissberg cycle and a cycle at approximately 10 years. Xu et al (2010) applied the empirical mode description and autoregressive model to long term sunspot numbers. The method was evaluated using data of the solar 23; and the result was remarkably the predictions made by the solar dynamo and precursor approaches for cycle 23. The 11 year cycle of the number of sunspots was first demonstrated by Henrich Schwab in 1843. Richard (2005) also confirmed the existence of cycles in sunspot numbers using early historical records, and this was calculated to be 11.1 years. By Richard's calculation, it means that sunspot numbers rise and fall approximately every 11.1 years. As noted, most earlier works on determining the number of cycles of a periodic series were based either on examining the plot of the time series or from past researches.
When the cycle is not known a priori; either because there is little or no past research or because the cycles are not regular enough to be identified easily from visual examination of a graph of the time series; then other exploratory methods are needed to identify the cycle of the series.
The major problem in periodic analysis is the determination of the appropriate cycle length of the series. When once the cycle or period is identified, the series can thus be modeled using Ordinary least squares (Bloomfield, 1976 Since N = 108; 54 harmonics are extracted. The 10 th harmonic explains the greatest percentage of the overall variance and also has the highest amplitude. The periodicity indicated by this harmonic is years. We thus conclude that the dominant movement in the sunspot data is a cycle with a periodicity of 11 years. 
